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FertilizerFertilizer
NutrientNutrient CerealCereal

WheatWheat RiceRice IrrigationIrrigation Use Use TractorsTractors ProductionProduction
million hamillion ha million tmillion t millionsmillions million tmillion tM ha / % areaM ha / % area

Adoption ofAdoption of
Modern varietiesModern varieties

19611961 0 / 0%0 / 0% 0 / 0%0 / 0% 8787 22 0.20.2 309309
19701970 14 / 20%14 / 20% 15 / 20%15 / 20% 106106 1010 0.50.5 463463
19801980 39 / 49%39 / 49% 55 / 43%55 / 43% 129129 2929 2.02.0 618618
19901990 60 / 70%60 / 70% 85 / 65%85 / 65% 158158 5454 3.43.4 858858
20002000 70 / 84%70 / 84% 100 / 74%100 / 74% 175175 7070 4.84.8 962962

Source: FAOSTAT, July 2002 and authorSource: FAOSTAT, July 2002 and author’’s estimated on modern variety adoption, based s estimated on modern variety adoption, based 
on CIMMYT and IRRI data.on CIMMYT and IRRI data.

Green Revolution:Green Revolution:
Changes in Factors of Production in Changes in Factors of Production in 

Developing Countries of AsiaDeveloping Countries of Asia



World Cereal* ProductionWorld Cereal* Production––Areas Saved Areas Saved 
Through Improved Technology, 1950Through Improved Technology, 1950--20002000

CEREAL PRODUCTIONCEREAL PRODUCTION
19501950 650650 million million tonnestonnes
20002000 1,9001,900 million million tonnestonnes
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LAND LAND 
SPAREDSPARED
1.1 billion ha1.1 billion ha

LAND USED LAND USED 
660 million ha660 million ha

** Uses milled rice equivalentsUses milled rice equivalents
Source: FAO Production Yearbooks and AGROSTATSource: FAO Production Yearbooks and AGROSTAT



Hara Farms, Hara Farms, HaryanaHaryana

Poplar, 50 t/ha/year, 10Poplar, 50 t/ha/year, 10--year cycleyear cycle Poplar, mangoes, wheatPoplar, mangoes, wheat

Locally, 15,000 tons of timber logs a day are converted into plyLocally, 15,000 tons of timber logs a day are converted into ply, , 
wood board, flush doors, etc, in 400 processing facilitieswood board, flush doors, etc, in 400 processing facilities

over the last 15 years worth US$ 500 million a yearover the last 15 years worth US$ 500 million a year



Wildlife Coming Back Wildlife Coming Back 
in the USAin the USA



HighHigh--Yield ForestryYield Forestry
AracruzAracruz Cellulose, BrazilCellulose, Brazil

WorldWorld’’s leading producer of bleached eucalyptus pulps leading producer of bleached eucalyptus pulp

•• 2.1 million tons, 31% of global supply in 20032.1 million tons, 31% of global supply in 2003
•• Cutting cycle has been reduced from 8 to 6 yearsCutting cycle has been reduced from 8 to 6 years
•• Pulp yield per ha has nearly doubled since the 1970sPulp yield per ha has nearly doubled since the 1970s



HighHigh--yield agriculture & forestry will yield agriculture & forestry will 
protect African wildlifeprotect African wildlife



We will have to double the We will have to double the 
World Food Supply by 2050World Food Supply by 2050

85% of future growth in food 85% of future growth in food 
production must come from lands production must come from lands 
already in productionalready in production

Limited potential for land Limited potential for land 
expansions, except in the expansions, except in the 
Americas and SubAmericas and Sub--Saharan AfricaSaharan Africa

Irrigation will remain crucial to Irrigation will remain crucial to 
meeting food demandmeeting food demand



Chinese Agriculture in 2030Chinese Agriculture in 2030
1.6 billion people1.6 billion people
200 million fewer rural dwellers200 million fewer rural dwellers
Arable land is likely to fall by 20%Arable land is likely to fall by 20%
New science & technology will be New science & technology will be 
critical to food securitycritical to food security
FarFar--reaching policy changes are reaching policy changes are 
needed in tax policy, land tenure, needed in tax policy, land tenure, 
and farmer education and farmer education 
Greater conservation of natural Greater conservation of natural 
resources will be neededresources will be needed



Major Soybean ImportersMajor Soybean Importers
(million metric tons)(million metric tons)
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Brazilian Brazilian CerradosCerrados
Cerrados Region
Barge/Ocean Port
Current Railroad
Future Railroad
Highway
Future Highway

Scale
O        400 Miles

1995-96 2000-01

Source: Top Producer, Farm Journal Media, 2001Source: Top Producer, Farm Journal Media, 2001



Improving Efficiency of Improving Efficiency of 
Irrigated AgricultureIrrigated Agriculture

70% of global water withdrawals70% of global water withdrawals

17% of cultivated land 17% of cultivated land 
(275 million ha, 200 million in developing countries)(275 million ha, 200 million in developing countries)

40% of world food harvest40% of world food harvest
(57% of cereal production)(57% of cereal production)

By 2030, FAO expects worldBy 2030, FAO expects world’’s irrigated s irrigated 
area to increase by 50 million ha. area to increase by 50 million ha. 

Planting on raised beds reduces water Planting on raised beds reduces water 
and fertilizer use by 20and fertilizer use by 20--25%25%



Conservation TillageConservation Tillage
• Saves labor and

fuel
• Restores organic

matter
•Controls weed
• Reduces erosion
• Conserves moisture 



SasakawaSasakawa--Global Global 
2000 Program 2000 Program 
Started in 1896Started in 1896
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SasakawaSasakawa--Global 2000 Global 2000 
Maize Demonstration YieldsMaize Demonstration Yields
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0 100 200 300 400 500 600

Consumption of Consumption of 
fertilizer fertilizer 

nutrients per nutrients per 
hectare of arable hectare of arable 

land in selected land in selected 
countries, 2002countries, 2002

NetherlandsNetherlands
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UnitedUnited KingdomKingdom
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BrazilBrazil

UnitedUnited StatesStates
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Source: FAOSTAT, July 2003



KmKm KmKm
USA USA 20,98720,987 GuineaGuinea 637637
FranceFrance 12,67312,673 GhanaGhana 494494
JapanJapan 9,1029,102 NigeriaNigeria 230230
ZimbabweZimbabwe 1,5861,586 MozambiqueMozambique 141141
South AfricaSouth Africa 1,4021,402 TanzaniaTanzania 114114
BrazilBrazil 1,0641,064 UgandaUganda 9494
IndiaIndia 1,0041,004 EthiopiaEthiopia 6666
ChinaChina 803803 Congo, DR              59Congo, DR              59

Source: Encyclopedia Britannica, 2002Source: Encyclopedia Britannica, 2002

Lack of Infrastructure Is Lack of Infrastructure Is 
Killing AfricaKilling Africa
Kilometers of paved roads per Kilometers of paved roads per 
million people in selected countriesmillion people in selected countries



““Marshall PlanMarshall Plan”” for Africafor Africa



2004 2004 
Global GMO Crop CoverageGlobal GMO Crop Coverage

AreaArea CropsCrops
Million haMillion ha Million haMillion ha

USA USA 47.647.6 GM SoybeanGM Soybean 48.448.4
ArgentinaArgentina 16.216.2 GM MaizeGM Maize 19.319.3
CanadaCanada 5.45.4 GM CottonGM Cotton 9.09.0
BrazilBrazil 5.05.0 GM CanolaGM Canola 4.3 4.3 
ChinaChina 3.73.7
Paraguay          Paraguay          1.21.2
South AfricaSouth Africa 0.50.5
India                India                0.50.5
9 other countries9 other countries 0.90.9
Total: 81 million ha Total: 81 million ha (200 million acres)(200 million acres)
Source: ISAAA, 2005Source: ISAAA, 2005



Bt CottonBt Cotton
9 million ha around the world;9 million ha around the world;
6 million small farmers6 million small farmers

Excellent control of boll wormsExcellent control of boll worms
25,000 25,000 mtmt reduction in insecticide reduction in insecticide 
useuse
Substantial reduction in Substantial reduction in 
poisoning of farmerspoisoning of farmers
Significant increases in farmer Significant increases in farmer 
profitsprofits



My My 
““BiotechnologyBiotechnology

DreamsDreams””
Transfer riceTransfer rice’’s immunity to the rusts s immunity to the rusts 
((PucciniaPuccinia sppspp.) to other cereals.) to other cereals——wheat, wheat, 
maize, sorghum, barley, etcmaize, sorghum, barley, etc

Transfer bread wheatTransfer bread wheat’’s proteinss proteins——
gliadingliadin and and gluteninglutenin——for making for making 
superior dough for leavened bread to superior dough for leavened bread to 
other cereals, especially rice and maizeother cereals, especially rice and maize



Dark Clouds Gathering in Dark Clouds Gathering in 
World Wheat EconomyWorld Wheat Economy

New diseaseNew disease
threatsthreats
emerging, emerging, 
e.g. stem rust

Per capita Per capita 
production production 
declining declining 
since 1997

International International 
germplasm germplasm 
exchange &exchange &
testing declining e.g. stem rustsince 1997 testing declining



Soybean Rust EpidemicSoybean Rust Epidemic
Two species; Asian  type most Two species; Asian  type most 

aggressiveaggressive
20012001——Only small area in South Only small area in South 
America infectedAmerica infected
20032003——Brazilian producers lost Brazilian producers lost 
US$ 1.3 billion (lost yield and US$ 1.3 billion (lost yield and 
fungicides)fungicides)
20042004——Reached southeast USA Reached southeast USA 
20052005--06 Expected to spread in 06 Expected to spread in 
USA USA 
Could cause US$ 4.5 billion in Could cause US$ 4.5 billion in 
damage to U.S. soybean cropdamage to U.S. soybean crop



Need to RestoreNeed to Restore
Public Research Funding Public Research Funding 
Green Revolution was the result of Green Revolution was the result of ““publicpublic

goodsgoods”” research and investmentresearch and investment
Biotechnology is primarily driven by theBiotechnology is primarily driven by the

private sectorprivate sector
Maintaining a balance between public andMaintaining a balance between public and

private research is essential and healthyprivate research is essential and healthy
Public institutions focus on problems of thePublic institutions focus on problems of the
poor, help prepare future scientists, andpoor, help prepare future scientists, and
help assure that the public interest is help assure that the public interest is 
protected.  protected.  



Agriculture and PeaceAgriculture and Peace
Only 8% of countries with the lowest Only 8% of countries with the lowest 
levels of hunger are mired in conflictlevels of hunger are mired in conflict
56% of countries with highest levels 56% of countries with highest levels 
of hunger have civil conflictof hunger have civil conflict
World military budgets in 2004 World military budgets in 2004 
exceed US$ 900 billion annually (USA exceed US$ 900 billion annually (USA 
accounts for 56% of total)accounts for 56% of total)
In 2000, international support to In 2000, international support to 
agriculture reached lowest level in agriculture reached lowest level in 
history and has only improved history and has only improved 
modestly since then

““Our policyOur policy……should be the revival of a should be the revival of a 
working economy in the world, so as toworking economy in the world, so as to
permit the emergence of  political and permit the emergence of  political and 
social conditions  in which free  institutions social conditions  in which free  institutions 
can exit.can exit.””
George C. MarshallGeorge C. Marshall
June 7, 1947

modestly since then

June 7, 1947



CUTTING ADULT ILLITERACYCUTTING ADULT ILLITERACY

Male
320 million

Female
550 million

TOTAL = 870 million people
+ 120 million primary school age
children not in school



“You Cannot 
Build Peace 
on Empty 
Stomachs.”

John Boyd Orr
Nobel Peace Laureate
First FAO Director General
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